Aims: Performance in school is known to predict a number of important outcomes in later life (e.g. socioeconomic status). For this reason it is considered useful to identify aspects of demography and lifestyle that are associated with low school attendance, low academic attainment, and high occurrences of problem behaviour. Study Design: The current study utilised a cross-sectional design; analyses were performed twice due to the availability of two cross-sections of data from the same sample. Place and Duration of Study: Data from the current study were collected from three secondary Richards and Smith; BJESBS, 17(1): 1-15, 2016; Article no.BJESBS.26393 2 schools in Cornwall, UK. The first cross-section was collected in December, 2012, and the second was collected in June, 2013. Methodology: The School Information Management System was used to obtain data relating to demography (sex, school and year group attended, eligibility/ineligibility to receive free school meals, and presence/absence of a special educational needs status) and school performance (attendance, attainment at Key Stage 3/Key Stage 4 English and maths, and occurrence of behavioural sanctions). Lifestyle factors (number of sleep hours, and frequency of exercise participation) were assessed via pen and paper questionnaire. Chi-square, chi-square tests of linear association, and between-subjects t-tests were used to establish whether the school performance outcomes were associated with the demographic and lifestyle variables. These analyses were then followed-up with binary logistic regression, to determine whether the observed effects were independent of one another. Results: Low school performance was consistently associated with male sex, school and year group attended, special educational needs status, eligibility to receive free school meals, low sleep hours, and infrequent exercise participation. In addition, below average school attendance was itself predictive of low English and maths attainment, and of a high occurrence of behavioural sanctions. The majority of effects observed were significant at both the univariate and multivariate levels.
INTRODUCTION
The degree to which a child achieves at school can have a considerable impact on a range of later-life outcomes [1] . It is therefore of interest to establish demographic and lifestyle factors that may be related to school performance. The current study aimed to investigate four such outcomes: school attendance, English attainment, maths attainment, and the occurrence of behavioural sanctions.
Low school attendance has been a particular concern in the UK for a number of years. According to Taylor [2] , there were 57 million days of school missed in 2009/2010, and of children who miss 50% of school, only 3% achieve the government target of five or more GCSEs with grades A*-C including English and maths. In addition, children with low attendance are less likely to be in employment, further education or training once leaving school [2] . Though unemployment can be a major problem in itself, it is also associated with a number of undesirable outcomes, such as poor health and suicide [3] , and criminal behaviour [4] . Furthermore, it can have considerable knock-on effects at the societal level [5] .
In addition to the above, low school attendance is a strong predictor of low educational attainment [6] . This is of particular concern considering that attainment is known to predict future outcomes, such as career prospects and earning potential [7] . Low attendance and attainment are also known to co-occur with a range of parental variables, including low socioeconomic status (SES), conflict, neglect, criminal record, and mental illness [8, 9, 10] . Moreover, research has shown that family circumstances, and parental interest and attitudes towards education are stronger predictors of a child's school attainment than are school factors, such as extra resources being made available in areas of high need [11] .
A further concern is that low academic attainment is associated with antisocial behaviour and delinquency [12] . Disruptive behaviour in school is a problem for several reasons. Firstly, it can be distracting, making it difficult for teachers to teach, as well as for other students to learn. This can cause collateral harm to students' academic achievement, and damage the reputation of the school. Problem behaviour is also associated with future criminality [13] , making it a variable of particular societal interest.
Due to the above concerns, the current paper presents data from the Cornish Academies Project relating to school attendance, Key Stage 3/Key Stage 4 (KS3/KS4) English and maths attainment, and the occurrence of problem behaviour. The aim is to examine how certain aspects of demography and lifestyle could be associated with below average school performance. Firstly, it was hypothesised that low school performance outcomes would be associated with the following demographic factors: male sex, school year, eligibility to receive free school meals (FSM), presence of a special educational needs (SEN) status. Secondly, it was hypothesised that below average school performance would be associated with indicators of an unhealthy lifestyle (i.e. low sleep hours, and infrequent exercise participation). Finally, although it was itself used as an outcome, school attendance was additionally examined as a predictor of the other school performance variables. It was hypothesised that below average attendance would be associated with low English and maths attainment, and also with a high occurrence of behavioural sanctions.
MATERIALS AND METHODS
The data anaylsed here are from the Cornish Academies Project, a large-scale longitudinal investigation of diet, school performance and mental health in secondary school children. The project was carried out by the authors of the current paper in collaboration with three schools in the South West of England. Because the sample and methods used have been discussed extensively in previous publications (see Richards, Malthouse & Smith [14] ; Richards & Smith [15] ) they will only be briefly recapped here.
Participants
Three thousand and seventy one secondary school children from three schools in the South West of England were asked to participate. Two thousand six hundred and ten agreed, 2030 completed the questionnaires at the first timepoint (T1), and 2307 completed them at the second (T2); the two cross-sections of data were collected six months apart. At both time-points the sample was comprised of similar numbers of males and females, and of children from each year group of secondary school education. However, those who responded to the questionnaires were found to differ on a number of aspects of demography from those who did not (for analyses of the representativeness of the samples from T1 and T2, see Richards, Malthouse & Smith [14] , and Richards & Smith [15], respectively).
Materials
Participants were administered the 29-item Diet and Behaviour Scale [14] , as well as single-items relating to general health, stress, anxiety, depression, sleep, and exercise participation. However, only the latter two of these are of importance to the current paper. Average nightly sleep duration was assessed via the following question: "How long do you sleep for each night?" Participants gave their answers in number of hours. They were then asked: "How often do you take part in sports or other types of physical exercise?" Participation in mild, moderate, and vigorous exercise were each recorded on a four-point scale (1 = three times a week or more, 2 = once or twice a week, 3 = about once to three times a month, 4 = never/hardly ever). These three items were factor analysed into a singlefactor solution, the details of which have been reported by Richards, Malthouse, & Smith [14] .
Design and Procedure
Schoolteachers administered questionnaires to the students at their schools at T1 and T2. Information relating to demography (sex, age, school attended, school year, presence/absence of a SEN status, and eligibility/ineligibility to receive FSM) and school performance (attendance, English and maths attainment at KS3/KS4, and number of detentions/behavioural points incurred throughout term time) was subsequently acquired through the School Information Management System at both timepoints. These data were then merged into a single anonymous database.
Statistical Methods
As different systems for grading and behavioural sanctions were present across the schools and Key Stages, each of these outcome variables was dichotomised. The outcome of school attendance was also dichotomised, in this case using a median split, because the data were considerably skewed. Relationships between school performance and demographic/lifestyle factors were initially explored at the univariate level using Chi-square and Chi-square tests for linear association when the predictor variables were categorical, and with between-subjects t-tests when they were continuous. These analyses were then followed-up with binary logistic regression (using enter method) to help determine whether the relationships observed were independent. As the two cross-sections were known to vary somewhat, both in terms of size and demography (e.g. the sample at T2 contained a larger proportion of children with a SEN status), separate analyses were conducted at both time-points.
RESULTS
Considerable variance was observed in relation to school attendance, attainment, and the occurrence of behavioural sanctions in both cross-sections of data. Descriptive statistics and frequencies relating to these variables at T1 and T2, as a whole, and within each of the three schools from which the data came, are shown in Table 1 .
Dichotomisation of School Performance Outcomes
Due to the data being heavily skewed, school attendance was dichotomised via a median split. The medians observed were 95.59% at T1 and 93.4% at T2, which are close to the minimum of 95% recommended by the UK government. This is also considered a useful cut-off point, as 73% of students who achieve ≥ 95% accomplish five or more GCSEs at grades A* to C [2] . However, it was decided that a median split would be more suitable than splitting the distribution into those who achieved 95% attendance or more and those who did not. This is because although the distribution of high and low attenders determined through this method would be relatively balanced at T1 (high = 55.3%, low = 44.7%), this would not be the case at T2 (high = 36.9%, low = 63.1%).
English and maths attainment could not be dichotomised using such a simple method as that utilised for attendance. This was because the grading systems differed between KS3 and KS4, and also between academies. At KS3, each of the academies utilised a system ranging from 8a (highest) to 1c (lowest), with three discreet categories within each grade boundary (e.g. 8a, 8b, 8c). This gave 24 potential grade categories. At KS4, however, each academy used a different system for grading work. Academy 1 used a system ranging from A+ to G-, in which three separate distinctions were obtainable within each grade boundary from A-G (e.g. A+, A, A-). A 'U' was also available in this system, indicating an ungraded standard of work (i.e. a fail grade), thereby meaning that 22 discreet grade categories were present. Academy 2 used a system that ranged from A* to G (with U again indicating that work was of an ungraded standard). In this case, however, no further differentiation within grade boundaries was made, resulting in only nine separate categories. Academy 3 used a system ranging from A*a (highest) to Gc (lowest), with a U indicating ungraded work. Each grade boundary (from A-G) was differentiated into three distinct levels (e.g. Aa, Ab, Ac), providing 25 possible grades.
Due to the array of separate grading methods used by the three academies, the data needed to be recoded before being analysed as a whole. For each system, grades were ranked from highest to lowest, and then recoded via median split to provide a high attainment group and a low attainment group (the group to which each child was assigned being based on whether they were above or below the median at KS3/KS4 within the academy that they attended). Composite variables consisting of KS3 and KS4 for the whole sample were then created for both English and maths.
As with attainment, the method used for recording behavioural sanctions also differed between schools. Academies 1 and 2 provided exact numbers of detentions received by students over the course of the school year, whereas Academy 3 utilised a behavioural points system (higher numbers indicating more occurrences of problem behaviour). Therefore, in order to be able to analyse the sample as a whole, a compound dichotomous variable was created consisting of a 'good behaviour' group and a 'bad behaviour' group. The behavioural points variable provided by Academy 3 was split into quintiles, with those in the lowest 80% being placed into the good behaviour group, along with those from Academies 1 and 2 who did not receive any detentions. The bad behaviour group was comprised of those from Academy 3 who acquired the highest 20% of behavioural points, and those from Academies 1 and 2 who received one detention or more. Recoding into quintiles was determined to be a good method of categorising those from Academy 3 as it allowed for similar percentages of students from all schools to be placed into each of the two behaviour groups. 
A+ (highest) to G-, with U (lowest) indicating ungraded work (possible range = 1-22); Academy 2: A* (highest) to G, with a U (lowest) indicating ungraded work (possible range = 1-9); Academy 3: A*a (highest) to Gc, with U (lowest) indicating ungraded work (possible range = 1-25). In each case, low numbers indicate high grades. Scores provided for behavioural sanctions from Academies 1 and 2 relate to the number of detentions incurred, whereas those for Academy 3 relate to the number of 'behavioural points' accumulated throughout term-time. In each case, high numbers indicate the frequent occurrence of bad behavior

Categorical Correlates of School Performance
Chi-square tests were used to examine associations between school performance and the categorical demographic/lifestyle variables. Cross-tabulations, χ2, and P values for these analyses from T1 and T2 are displayed in Tables  2 and 3 , respectively.
High attainment and good behaviour were more common in females than males, though no effects were observed regarding maths attainment at T2, or school attendance at either time-point. Differences between the schools were detected for each of the outcomes at both timepoints, although the association with behavioural sanctions at T2 was only marginally significant (for the specific differences between academies at T1 and T2, see the cross-tabulations presented in Tables 2 and 3 , respectively). The year group attended was also associated with each of the school performance outcomes at both time-points. Chi-square tests for linear association showed that school attendance was negatively associated with year group, at both T1, χ2 (1, N = 3040) = 20.896, P < .001, and T2, χ2 (1, N = 3009) = 165.982, P < .001. Attainment, on the other hand, was positively associated with school year: English T1, χ2 (1, N = 2941) = 163.468, P < .001; English T2, χ2 (1, N = 2957) = 65.777, P < .001; maths T1, χ2 (1, N = 2960) = 67.421, P < .001; maths T2, χ2 (1, N = 2952) = 5.324, P = .02. The occurrence of behavioural sanctions was also found to increase throughout secondary education: T1, χ2 (1, N = 3028) = 16.639, P < .001; T2, χ2 (1, N = 2987) = 25.36, P < .001. In addition, having a SEN status and being eligible to receive FSM were associated with low school attendance, low English and maths attainment, and high occurrences of behavioural sanctions at both time-points. As would be expected, low school attendance was associated with low English and maths attainment, as well as with a high occurrence of behavioural sanctions at both timepoints.
Continuous Correlates of School Performance
Associations between school performance and continuous lifestyle variables were investigated using between-subjects t-tests. Higher sleep hours and more frequent exercise were associated with the high attendance group at T2, though no such effects were observed at T1. Strangely, the high English attainment group at T1 reported lower sleep hours than did the low attainment group, though no such effect was observed at T2. Higher exercise frequency scores were also associated with the high English attainment group, although at both timepoints the effects were only marginally significant. For maths attainment, however, the high performance group achieved significantly higher exercise frequency scores than did the low performance group at both time-points. The high maths attainment group at T2 also reported higher sleep hours, although the effect was only marginally significant, and was not detected at T1. In addition, the good behaviour group at T2 reported higher sleep hours, though no such effect was observed at T1. For t and P values for associations between school performance and continuous demographic/lifestyle variables at both time-points, see Table 4 . 
Multivariate Associations between School Performance and Demographic/Lifestyle Variables
In order to determine whether the demographic and lifestyle factors investigated were independently associated with the school performance outcomes, they were entered simultaneously into binary logistic regression analyses (using enter method). In these analyses female sex, Academy 1, Year 7, absence of a SEN status, ineligibility to receive FSM, and high attendance were set as the comparison groups (this last variable only being entered when attendance was not also the outcome). Sleep (total hours) and exercise (factor score) were entered as continuous variables, with high scores indicating high sleep hours and high exercise frequency. For Wald statistics, odds ratios, 95% confidence intervals, and P values for the multivariate level analyses of school attendance, English attainment, maths attainment, and behavioural sanctions, see Tables 5, 6 , 7, and 8, respectively. The current section aims to outline the significant and marginally significant findings, and how they compared to those of the univariate level analyses. However, due to their lack of generalisability to other populations, no discussion of the differences between schools is provided here.
School attendance
As with the univariate level analyses, low school attendance remained associated with higher school years, having a SEN status, and being eligible to receive FSM. High sleep hours and exercise frequency also remained associated with high attendance at T2, and a marginally significant relationship between high sleep hours and high attendance at T1 emerged, even though no such effect had been observed at the univariate level. As with the univariate analysis, no association was observed between exercise frequency and school attendance at T1, and no sex differences emerged.
English attainment
Low English attainment remained associated with male sex, lower school years, presence of a SEN status, and low school attendance at both time-points. Low scores also remained associated with eligibility for FSM, although at this point the effect at T1 was only marginally significant. Higher frequency of exercise participation was associated with high English attainment at T1 (an effect that was only marginally significant at the univariate level), though no such effect was detected at T2. Although an association between low sleep hours and high English attainment at T1 was identified at the univariate level, no such effects were observed at either time-point once additional covariates had been controlled for.
Maths attainment
Higher school years, SEN status, eligibility to receive FSM, low school attendance, and low exercise frequency all remained significantly associated with low maths attainment at both time-points. Although males were significantly more likely to achieve below average maths attainment at T1 in the univariate analysis, no sex differences were observed once additional covariates had been controlled for. The marginally significant association between sleep hours and maths attainment at T2 also disappeared during this analysis.
Behavioural sanctions
A high occurrence of behavioural sanctions remained associated with male sex, higher school years, SEN status, and eligibility to receive FSM at both time-points. Low school attendance also remained a predictor of a high number of behavioural sanctions at T1, though the effect at T2 disappeared. The association between low sleep hours and high occurrence of behavioural sanctions at T2 also remained significant, and, as with the univariate analyses, no relationships between behavioural sanctions and exercise frequency were observed. 
DISCUSSION
The current paper aimed to examine demographic and lifestyle correlates of school performance in two cross-sections of data from a large-scale longitudinal study of British secondary school children. The hypotheses that low school performance outcomes would be associated with a range of demographic (male sex, school year, eligibility for FSM, presence of SEN) and lifestyle variables (low sleep hours, infrequent exercise participation, low school attendance) were broadly supported. The following two sections aim to discuss those findings relating to demographic and lifestyle variables separately. 
Demographic Predictors of School Performance
Although no sex differences were detected for school attendance, the observation that males achieved lower attainment and incurred a greater number of behavioural sanctions compared to females is similar to previously reported findings (e.g. Gorard, Rees, & Salisbury [16] ). Decreasing attendance and increasing behavioural sanctions throughout secondary school were also observed, findings that are consistent with the observation that antisocial behaviour temporarily increases almost 10-fold during adolescence [17] . However, Moffitt [17] suggests that adolescent delinquency conceals two distinct subgroups of individuals: a large group who are antisocial only during adolescence, and a smaller group that engages in antisocial activities throughout every stage of life. Although this is clearly an important distinction to make if attempting to predict future criminal outcomes, the current methodology would be unable to effectively differentiate between these subgroups. This is an area that may therefore be of particular interest for future research.
As might be expected, presence of a SEN status was consistently associated with low attendance, low attainment, and problem behaviour. Eligibility to receive FSM was also related to each of these outcomes, which is consistent with FSM being an indication of low SES [18] , as well as with the observation that low parental SES can predict a child's level of school achievement [19] . As these effects remained significant at the multivariate level, they are also supportive of findings that suggest low income to have an independent effect on school outcomes, even after controlling for key aspects of family background, as well as the child's ability [15].
Lifestyle Predictors of School Performance
Although effects relating to average sleep duration and exercise frequency differed across analyses (i.e. some effects were significant, others were not), they broadly pointed to benefits of high sleep hours and frequent exercise.
At the univariate level, sleep hours were higher in those who achieved high attendance, low behavioural sanctions, and high maths attainment at T2 (although this last effect was only marginally significant). However, no such effects were observed at T1, and a finding in the opposite direction was observed: those who achieved high levels of English attainment at T1 reported lower sleep hours. However, the effect disappeared at the multivariate level, which might imply that the initial observation was a Type 1 error. The positive association between sleep and attendance at T2 did remain significant, and, interestingly, a marginally significant effect was also detected at T1, which had not initially appeared at the univariate level. In addition to this, high sleep hours remained associated with good behaviour at T2, though the positive effect relating to maths attainment at T2 disappeared. The findings presented here are congruent with those of a recent meta-analysis [20] , which found the school performance of children and adolescents to be positively associated with sleep duration and quality, and negatively associated with sleepiness.
Although no associations were observed with behavioural sanctions, univariate level analyses determined that frequent exercise participation was associated with high attendance at T2, and with high English and maths attainment at both time-points (though those relating to English attainment were both marginally significant). The effects relating to attendance and maths remained significant at the multivariate level; for English attainment, the effect at T1 became statistically significant, whereas that at T2 disappeared. Overall, the findings discussed here suggest that frequent exercise participation is likely to be beneficial to school performance, which is in line with previous findings (see Singh et al. [21] ). However, it should of course be noted that these effects are only cross-sectional, and so cannot be used to infer causation. Furthermore, as frequent exercise participation may be indicative of an overall healthy lifestyle, the effects observed here might potentially be explainable by other factors, such as diet, or personality characteristics.
As well as being an outcome variable, school attendance was investigated as an additional predictor when examining English attainment, maths attainment, and behavioural sanctions. In each case low school attendance was associated with undesirable outcomes, though it should be noted that the effect relating to behavioural sanctions at T2 disappeared at the multivariate level. Taken together, these findings might suggest that children who frequently fail to attend school fall behind in their academic studies (e.g. Taylor [2] ), as they essentially only complete the parts of the course for which they are present. Furthermore, such children likely exhibit behavioural problems in the first place given the fact that, as a whole, they appear to incur significantly more behavioural sanctions than do other children, even though they spend less time at school in which to accrue them. Given the other associated demographic risk factors identified in the current sample (e.g. eligibility for FSM), it is likely that such problems stem from the home. These are therefore children that might represent a particularly at-risk subgroup, for which interventions might be beneficial.
Limitations
The current research had a number of strengths. For instance, the samples investigated were large, consisted of children from each year group of secondary education, and were acquired from three different schools. The study also examined several school performance outcomes, used a multivariate approach to analysis, and managed to replicate most of the observed effects across two cross-sections of data. However, some limitations should also be acknowledged. One such issue is that the samples investigated were relatively homogeneous, as the three schools surveyed were all located in a similar geographical area. The generalisability of the findings is therefore somewhat limited. The samples were also not fully representative of the schools that they came from in regards to a number of the demographic variables examined. For instance, males, those with a SEN status, and those eligible for FSM were less likely to complete the questionnaires. Differences in the likelihood of responding were also detected between schools and across year groups (for representativeness of the samples at T1 and T2, see respectively Richards, Malthouse & Smith [10] , and Richards & Smith [11] ).
A further limitation of the current study is that differences in grading and disciplinary systems existed across the three schools surveyed. This meant that data relating to attainment and behavioural sanctions needed to be dichotomised before being analysed as a whole. This process therefore likely decreased the sensitivity of the analyses. However, as this would reduce the probability of detecting statistically significant effects, it also increases the likelihood of those observed being meaningful.
CONCLUSION
• The results presented here generally support previous findings in the literature.
• A number of independent predictors of low school performance were identified in this sample, such as male sex, presence of a SEN status, eligibility to receive FSM, low sleep hours, and infrequent exercise participation.
• Of particular concern was the finding that attendance decreased and behavioural sanctions increased throughout the course of secondary education.
• The identification of covariates of school performance may be useful to future research that takes a multivariate approach to data analysis.
RECOMMENDATIONS
• Findings from this paper may potentially be useful for identifying at-risk individuals who might benefit from interventions.
• The information provided here could be of use to schoolteachers. For instance, although many will already be aware of certain demographic and lifestyle variables that are related to school performance, some may not be. Improved knowledge might therefore be beneficial for the teachers themselves, as well as for the students that they are teaching.
• Attempts should be made to make sure that no child is at a relative disadvantage to their peers due to differences in demographic background.
• Although the findings relating to sleep and exercise participation are only crosssectional (and so causation cannot be determined), a healthy lifestyle should be promoted regardless. This is because the positive effects associated with a healthy lifestyle are far-reaching, and certainly not limited to school performance.
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